Introduction
Proper care of stroke survivors is essential as stroke can lead to neurological deficits that in turn lead to functional impairments. Functional recovery in a stroke survivor begins with rehabilitation. It has been found that supervised rehabilitation in an institution or at home improves a patient's quality of life and fitness (Touillet, Guesdon, Bosser, Beis, & Paysant, 2010) . However, it may not be feasible for therapists to supervise all rehabilitation, especially in a home environment. Therefore, adherence to home exercise programmes is important (Taylor, Dodda, McBurney, & Graham, 2004) , and would allow for potential savings in treatment cost and help to avoid morbidity and unwanted side effects (Schneiders, Zusman, & Singer, 1998) . It also has a positive effect on functional outcome (Duncan et al., 2002) .
In 2008, Howard and Gosling defined adherence as the ability to continue with an activity once it has been initiated. There are two ways to look at adherence: first, as an attitude, in which case the willingness to follow prescribed instructions is assessed, and second, as a behaviour, which then relates to the actual carrying out of the prescription (Schneiders et al., 1998) . Adherence or non-adherence can be measured using an exercise diary or logbook. This can be accompanied by a standardised functional outcome measure or questionnaire (Bassett & Petrie, 1999; Schneiders et al.; Schoo, Morris, & Bui, 2005) .
Research has been conducted previously on adherence and various modes of exercise prescription. It was found that patients with lower back pain who received verbal instructions plus a brochure had a higher adherence rate of 77% versus 38% for patients who received verbal instructions only (Schneiders et al., 1998) . These methods of exercise prescription were not investigated in stroke patients. However, Touillet et al. in 2010 conducted a pilot study to compare stroke survivors' stated activity with their actual activity. They found that patients with stroke have a low adherence rate to home exercise programmes: only one out of the nine participants in their study adhered to the prescribed programme.
Poor adherence to home programmes is not unique to the Touillet et al. (2010) study setting. It also appears to be a problem at the hospital where the current study was conducted, as indicated by patients' verbal admission to non-adherence to prescribed home programmes. The standard practice at this hospital's stroke outpatient clinic is verbal prescription of home programmes. The patients have follow-up appointments after a 3e4-week interval. The large interval between hospital visits demands for patients to adhere to the prescribed home programmes. The question is, what needs to be done to increase adherence? This study aimed to determine whether the addition of a written and pictorial home exercise prescription would affect the adherence rate to a home exercise programme in patients with stroke. The secondary aim of this study was to establish if there is a relationship between the level of adherence and functional outcome as measured by the Modified Rivermead Mobility Index (MRMI) and Barthel Index (BI) scores.
Methods
A randomised controlled trial was used to compare adherence to a 4-week home exercise programme in patients with stroke. Patients received a home exercise programme with verbal instructions or a home exercise programme with verbal instructions and a written and pictorial home exercise prescription added on. Adherence was defined as "the extent to which a client completes the active element of treatment effectively following advice and instructions and comprises a wide variety of behaviours including entering into and continuing a treatment programme, attending therapy appointments and performing homebased exercises" (Taylor et al., 2004, p. 57e58) .
There have been no previous studies on adherence to home exercise programmes in stroke patients. Touillet et al.'s pilot study in 2010 found that only one out of nine participants (11%) adhered to the prescribed home exercise programme. Based on their results, the effect size of the current study was set at 11%, with an expectation that the intervention group's adherence to their home exercise programme would be at least 11% more than that of the control group. Thus, a sample size of 21 participants per group would be required to detect this minimum adherence rate difference between the control and intervention groups. The significance level of the study was set at an alpha value of .50 (p Z .05).
Ethics clearance was obtained from the University of the Witwatersrand Ethics Committee for Research on Human Subjects (clearance number M110706) and permission was granted by the authorities at the data collection site (hospital).
Participants
Stroke survivors were recruited from a hospital-based neurology outpatient clinic. Those who met the following criteria were included in the study: (a) attending the neurology outpatient clinic for the first time; (b) have a caregiver present for therapy sessions; (c) above the age of dependent in activities of daily living before they had stroke; (b) they had any physical impairments pre-stroke; (c) this was not their first stroke. Once informed consent to participate in the study was obtained, patients were randomly allocated to either the control or intervention group. The investigator was blinded to the group allocation. A research assistant randomised the participants and concealed their allocation using an envelope.
Stroke type and severity were not considered in the inclusion and exclusion criteria because the aim of the study was not to create a homogeneous group of stroke survivors. The primary aim of the study was to evaluate adherence to a home exercise programme and not the effect of the exercise programme on functional outcome. To determine whether functional ability (mobility and activities of daily living) had an influence on adherence, an analysis of the association between these variables was done (i.e., between adherence to the home exercise programme and functional outcome). Differences between the control and intervention groups for all demographic items were analysed to determine if there were any statistically significantly different variables between the two groups.
Intervention
All patients had a full assessment done by the researcher during their first appointment. This included demographic information, history-taking and functional assessment using the MRMI and BI. This was followed by treatment using functional activities and exercise therapy and a home exercise programme with verbal instructions. This is standard practice at the hospital where this study was conducted.
The intervention group was prescribed the standard home exercise programme described above, but with an additional written and pictorial prescription of the home exercises to optimise the patients' functional status. The home exercise programmes are drawn up according to patients' clinical presentations and the patients' as well as caregivers' main concerns. The programmes are tailored to the functional ability and home circumstances of each stroke survivor. However, the individual exercises are selected from a compilation of exercises (of which a selection is presented in Appendix I) so as to maintain some level of control. The compilation was developed based on common exercises that are prescribed for stroke rehabilitation with reference to the current literature and, for content validation, in consultation with therapists who work in the field of stroke rehabilitation. To prevent the exercises from being too complex to understand, each exercise had a name, an accompanying picture(s) and a basic set of instructions (Schoo et al., 2005) . All the wording was translated and back-translated from English into IsiZulu and Sesotho.
Both control and intervention groups were given an exercise logbook with instructions to document their adherence to the home exercise programme. The logbook spanned a 4-week period with the specific dates and days for daily recording of the prescribed exercises. There were columns next to each exercise for the patient and caregiver to sign off a completed exercise. There were also columns for the times that the exercise was started and ended so as to log the time it took the patient to complete the home exercise programme.
All participants were followed-up after 4 weeks. At the follow-up appointment, the investigator retrieved the completed exercise logbook and administered the MRMI and BI again for a follow-up score.
Data analysis
Demographic data Continuous data (age of participant, age of caregiver, length of inpatient stay, time from discharge to commencement of outpatient therapy, number of patients who received inpatient therapy) of the control and intervention groups were compared using the Wilcoxon signedrank test. Categorical data (time post stroke, participant's sex, caregiver's sex, site of lesion) were compared using the Chi-squared test.
Functional outcome
A non-parametric Wilcoxon matched pairs test was conducted for each group to compare the baseline and followup MRMI and BI scores. Once these results were generated, a between-group comparison for functional changes was conducted. However, a variance test done before the between-group comparison to assess if the baseline values for each group were similar yielded p Z .77 for MRMI and p Z .39 for BI, indicating that the variance was similar between the two groups. A Wilcoxon signed rank test was conducted to compare the change in function between the groups.
Adherence rates
A Wilcoxon signed rank test was used to compare the two groups' adherence rates. Spearman's rank correlation coefficient was used to determine the correlation between adherence and function. The adherence rate for each participant was calculated individually using the formula:
Adherence rateð%ÞZ½A þ ðB Â 0:5Þ=140 À C Â 100 where 140 Z total number of exercise slots to be completed over 4 weeks, A Z total number of completed slots, B Â 0.5 Z total number of half-completed slots, and C Z total number of slots eliminated by the investigator for various reasons (e.g., patient felt ill).
Results
A total of 42 participants were included in the study, with 21 in each group. However, six patients were lost for follow-up assessments. One patient in the intervention group passed away. In the control group, three patients defaulted despite the researcher reminding them of their follow-up appointments by telephone, one patient passed away, and one patient relocated to another province and so was unable to attend the follow-up session. Figure 1 shows the distribution of the study sample over the course of the study.
The demographic characteristics of the study participants are shown in Tables 1 and 2. The mean age of the participants was 60.8 AE 15.5 years; 48% were male and 52% were female. There were no significant differences between the control and intervention groups for all demographic items. The minimum length of hospital stay was 2 days and the maximum was 31 days. The time from discharge to commencement of outpatient therapy sessions was between 1 and 67 days. Forty (95%) of the participants had suffered a stroke less than 4 months prior to the study. There were 18 patients (43%) who had a left cerebrovascular accident (CVA) and 24 patients (57%) who had a right CVA. The difference in the number of patients with left CVA and those with right CVA was not statistically significant (p Z .33).
Baseline and follow-up MRMI and BI scores are shown in Table 3 . The mean changes in the MRMI and BI scores show that there was a positive change from baseline to the time of follow-up, but there were no significant differences between the control and intervention groups. The mean adherence scores are shown in Table 4 . There was no significant difference between the control and intervention groups (p Z .53) with regard to adherence to the home exercise programme. There was a statistically significant but weak direct relationship between adherence and BI score for the intervention group (Table 5 ).
Discussion
The mean age of the participants in this study was less than 65 years, confirming what was reported in the review conducted by Connor, Walker, Modi & Warlow (2007) , that stroke incidence is higher in those younger than the age of 65 in sub-Saharan Africa.
Most (95%) of the patients in this study had suffered a stroke less than 4 months prior to the study. Thus, they were in the most rapid functional recovery stage, which occurs in the first 6 months after stroke (Horstman, de Haan, Konijnenbelt, Janssen, & Gerrits, 2012; Wade & Hewer 1987 ).
Function and adherence
The MRMI item scores generally increased over the study period for both the control and intervention groups. There has to be a greater than 4.5-point change in score for there to be a change in the stroke survivors' mobility level (Lennon & Johnson, 2000) . Both the control and intervention groups showed a clinically significant change of 5.0 and 5.2 respectively; however, the difference between the groups was not statistically significant (p Z .40).
There was a positive change between baseline and follow-up mean BI scores for both groups. The minimal clinically important difference in BI score in stroke patients is estimated to be 1.85 points (Hsieh et al., 2007) . Both control and intervention groups demonstrated clinically significant changes of 3.2 and 3.1 respectively.
The similarities in MRMI and BI scores of both groups may be attributed to the fact that 40 (95%) of the participants had suffered a stroke less than 4 months prior to the study. This is within the time frame of 6 months when most functional recovery occurs (Bonita & Beaglehole, 1988 ; Horstman et al., 2012; Wade & Hewer, 1987) . The mean change in BI score from baseline to follow-up for the intervention group in the current study is similar to that found in the study conducted by Mudzi, Stewart and Musenge (2012) . This similarity may be attributed to the fact that in both studies, caregiver education on the importance of exercise was carried out. Thus, caregiver education may have played more of a role in the recovery observed in the intervention group than the actual intervention (the written and pictorial home exercise programme). The control group's scores were not similar for the two studies. The current study's control group had a mean change of 3.2 in the BI score, whereas in Mudzi et al's 2012 study, the mean change in BI score was 2.6. Unlike in this current study, there was a statistically significant difference between the control and intervention groups' mean follow-up BI scores (p Z .01) in Mudzi et al.' s study. This difference between the current study and Mudzi et al.'s study may be attributed to use of the logbook in the current study. Mudzi et al. did not have a logbook, which may have led to the statistically significant difference between their control and intervention groups. In the current study, the logbook was given to both control and intervention groups, in addition to education about home exercise. The adherence rate in this current study was high for both the control and intervention groups (60% and 59%, respectively), and higher than the 30e51% and 11% reported in the studies of Howard and Gosling (2008) and Jakicic, Polley & Wing (1998) , respectively. The logbook may be a possible reason for there being no statistically significant difference between the control and intervention groups' functional ability in the current study.
Similarly, the lack of a statistically significant difference in function between the control and intervention groups in this study may be due to the fact that both groups showed similar adherence rates (p Z .53). This study had some factors other than the intervention (written and pictorial home exercise programme) that may have influenced adherence rates in both groups:
The caregiver played an active role in both control and intervention groups and was educated and sensitised to the importance of exercises by the researcher. Emotional/physical support from family members or caregivers is deemed to be one of the most important factors in improving adherence to home exercise programmes (Taylor et al., 2004) . Therefore, the role that the caregiver played in both groups may explain the similar adherence rates. All participants were given an exercise logbook to document their adherence. Taylor et al. (2004) reported that the log sheet that needs to be filled out regarding the completion of each exercise serves as a reminder and a motivational track record for the patient and assists patients in improving their adherence. The exercise programme that was prescribed to all the participants in both control and intervention groups consisted of three short personalised exercises, which may have played a positive role towards adherence (Schneiders et al., 1998) .
The correlation between adherence and function in this study was weak. However, MRMI had a positive value, showing a positive relationship between patients' level of adherence to the home exercise programme and mobility. BI had a statistically significant (p Z .05) weak direct relationship with adherence, which may possibly be attributed to the similar adherence rates, and that most of the study participants had suffered stroke less than 4 months prior to the study, which is within the 6-month optimal time frame for spontaneous functional recovery.
Limitations and recommendations
Follow-up for this study was only 1 month. A 3-month and 6month follow-up may have been beneficial to assess if functional recovery in the two groups were different at 6 months post stroke, in order to eliminate the spontaneous recovery time frame. There is a need to investigate the factors that affect adherence to home exercise programmes in patients with stroke and to determine whether other means of instruction and coaching would have an effect on adherence.
Conclusion
Based on the study results of similar adherence rates in the control and intervention groups, it appears that the addition of a written and pictorial home exercise prescription does not lead to better adherence to a home exercise programme compared to having no written and pictorial instructions. Possible reasons for this finding, apart from the actual intervention of the written and pictorial home exercise programme, may be that patients had caregivers as a support system, the exercise logbook served as a reminder and motivational track record for patients, and the exercise programme was short and personalised. There also does not appear to be a relationship between functional ability and level of adherence, which may be due to the study participants being within the optimal time frame for spontaneous functional recovery of 6 months. Further study at different time frames in stroke rehabilitation in different contexts is recommended.
